Genetic polymorphism of the flavin-containing monooxygenase 3 (FMO3) associated with trimethylaminuria (fish odor syndrome): observations from Japanese patients.
Trimethylaminuria (fish odor syndrome) is a metabolic disorder characterized by the inability to convert malodorous dietary-derived trimethylamine (TMA) to odorless TMA N-oxide by the flavin-containing monooxygenase 3 (FMO3). Mutations of the FMO3 gene were investigated in Japanese trimethylaminuria that showed low FMO3 metabolic capacity. Novel polymorphisms in the FMO3 gene causing stop codons at Cys197, Trp388, Gln470 or Arg500 of FMO3 were discovered in self-reported trimethylaminuria Japanese volunteers. Different metabolic capacities of FMO3 were observed for Asn114Ser, Thr201Lys, Arg205Cys or Met260Val FMO3 variants in addition to common Glu158Lys, Val257Met, and Glu308Gly FMO3. Estimated allelic frequencies for these novel mutated FMO3 genes for the Japanese population examined was approximately 1-4 % in this Japanese cohort. Recombinant Arg500stop (94% of the whole FMO3 structure) and several missense FMO3 variants showed no detectable activity and different effects on N- and S-oxygenation activities, respectively. The family members of Japanese probands who were heterozygous for these nonsense mutants generally showed moderate TMA N-oxygenation metabolic capacity, suggesting that heterozygotes for the nonsense mutations will exhibit trimethylaminuria symptoms only if they have, on the other chromosome, a mutation that substantially impairs enzyme activity. In addition, other causal factors for decreased FMO3 metabolic capacity such as liver damage or menstruation and treatment with copper chlorophyllin are also included in this minireview. The present article provides fundamental information for the importance of future investigations of the human FMO3 gene associated with trimethylaminuria (fish odor syndrome).